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TOM TAT

Gido ¢b lam (Gynostemma pentaphyllum (Thunb.) Makino) phan bd chii yéu & mét s6 tinh mién nai bao gdm
Lao Cai (Sa Pa), Ha Giang, Cao Bang, Lang Son, Quang Ninh, Hoa Binh. Day 1a cdy than thao lau nim thudc ho
bau bi, chira mot s6 hop chat nhu saponin, flavonoid, polysaccharide, vitamin va cic amino acid rét ¢ ich cho
sirc khoe. Trong dan gian Gido ¢ lam duoc sir dung nhu 13 mét cay thude dé chita mot s6 bénh nhur 1a cao huyét
ap, viém phé quan man tinh, dau da day man tinh. Trong nghién ctru ndy, callus cia cdy Gido ¢ lam duoc su
dung 1am nguyén liéu cho nghién ctru d4nh hudng ciia diéu kién nudi cdy 1én sinh truong va tich lity saponin Rbl
trong t& bao huyén phu. Nudi cdy t& bao trén mdi truong MS c¢b bd sung 3,0% sucrose, 2,0 mg/L KIN va
0,5 mg/L IBA véi cac ¢d mau nudi cdy ban dau: 2 - 4 g té bao, tdc do lic: 100 - 150 vong/phiit thdi gian nubi
cdy: 10 - 24 ngay. Két qua nghién ctru cho thay, méi truong MS ¢6 bd sung 2,0 mg/L KIN va 0,5 mg/L IBA; vai
¢ mau nudi cay 1a 3 g té bao callus, toc do lac 120 vong/phut 1a thich hop cho sinh truong cua té bao. Sinh khéi
té bao dat cao nhét 1a 5,37 g khi lugng tuoi (0,29 g khdi lugng kho); chi sé sinh truong 1a 1,79 sau 20 ngy nudi
cdy. Kha nang tich lily saponin Rb1 cao nhét sau 18 ngay nudi cy, vai dién tich peak 14 51,312 mAU?.

Tir khéa: Gynostemma pentaphyllum, saponin Rb1, té bao huyén phu, toc do lic.

MO PAU

Gido cb lam (Gynostemma pentaphyllum (Thunb.) Makino) hay con goi la Cd yém, Thw trang ndm 14, day 16a
hung, trwdng sinh thdo hodc that diép dam, ngii diép sam; thudc ho Bau bi (Cucurbitaceae). Cay moc & d6 cao
200 - 2.000 m, trong cac rirng thua va dm & Trung Quéc, Nhat Ban, An D6, Indonesia, Triéu Tién va mot sé nwéc
chau A khac trong d6 c6 Viét Nam (Chen et al., 2000). Gido cb lam con dugc st dung nhw 1a mét vi thude dwoc
st dung tlr lau d&i & nhidu nwéc chau A véi cong dung ting cudng strc khde va tudi tho.

Nhi&u bao céo khoa hoc chrng minh thanh phan chinh cla Gido cb lam la flavonoid va saponin, véi tac dung ha
duwong huyét, chdng oxi hda bdo vé t& bao gan, gidam cholesterol va triglycerol trong mau,... trong dé saponin
dwoc cho la thanh phan c6 tac dung sinh hoc chi yéu nay (duwoc goi la gypenoside). Mat sé saponin cé ciu tric
héa hoc gidng nhw cAu tric co trong nhan sam (ginsenoside) (Bui Binh Lam et al., 2015). Da c¢é trén 100 saponin
trong thanh cay Gido cd lam dwoc phan 1ap va nhan dang céu tric, trong d6 cé 8 saponin gibng nhu loai
protopanaxadiol trong ginsenoside cua cay Panax ginseng la Rb1 (Gypenoside Ill), Rc, Rb3 (Gypenoside 1V), Rd
(Gypenoside VIII), F2, Rg3, malonyl-Rb1 va malonyl-Rd (Ma et al., 1996; Liu et al., 2008). Do c6 thanh phan va
tac dung gan giébng véi nhan sam nhwng gia thanh ré hon, hién nay da cé cac san phadm thubc, tra va thuc pham
chtrc ndng cé thanh phan chiva Gido cb lam.

Hién nay, Gido cb lam chi yéu dwoc khai thac tw nhién, méc du nhu cau vé loai dwoc liéu nay kha cao nhung
ngudn Gido cb lam trong tw nhién rat han ché, khé tim va hau nhw trén bo can kiét. Vi vay, viéc nghién clru dé
tao ra ngudn nguyén liéu thay thé cay Gido cd lam tw nhién 1a can thiét, mot trong cac phuong phap ¢ hiéu qua
la nudi cAy t& bao loai cay nay. Nubi cay t& bao huyén phul c¢é nhiéu loi thé hon so véi khai thac cay tw nhién nhw
san xuat cac hop chét thir cAp co hoat tinh sinh hoc cao, chl ddng trong cung cap nguyén liéu, khdng bi nhiém
ban b&i thudc trir sau, thubc diét cd, can it dién tich san xuét... (Nguy&n Hoang Loc, 2011).

Trong nghién cu nay, ching ti danh gia anh hwéng clia cac didu kién nudi cdy 1&n qua trinh sinh trwdng va tich
Ity Rb1 clia té bao Giao cb lam nudi ciy huyén phu.
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NGUYEN LIEU VA PHUONG PHAP

Vat liéu nghién ctru

Vat liéu nghién ctru 1a callus cay Gido ¢6 lam do Phong thi nghiém cdng nghé Gen, Vién Céng nghé sinh hoc, Pai
hoc Hué cung cép.

Phwong phap nghién ciru
Nuéi cay callus

Callus dwgc nudi cay trén méi trwong MS (Murashige, Skoog, 1962) co bﬁim c6 bd sung 3% sucrose, 2,0 mg/L
KIN va 0,5 mg/L IBA. Méi trwdng dwgc diéu chinh vé pH 5,8 va dwgc hap khir trung & 121°C trong thoi gian
15 phut.

TAt ca cac thi nghiém nu0| cay duoc tién hanh trong phong nuéi cdy méd t& bao thuc vat, nhiét dd phong nudi
25 + 2°C, thoi gian nudi cly chiéu sang 16 gid sang/ngay, cwéng dd chiéu sang 1.000 - 1.500 lux.

Nubi cay huyén phu té bao

Té bao huyén phu dwoc nudi trong cac binh tam giac 250 mL chira 50 mL méi treong 16ng cé thanh phan giéng
nhw moi trwdng nudi cay callus (khdng co agar).

Callus (30 ngay tudi) dugc cay chuyén vao binh tam gidc véi c& méu ban dau la 3 g va téc do lac 1a 120
vong/phat trong khoang thoi gian tlr 10 dén 24 ngay nubi ciy dé xay dwng dwdng cong sinh trwdng cla té bao.
Céc tiéu chi dwoc sl dung dé danh gia kha nang sinh trwéng cla té bao huyén phu bao gébm khéi lwong tuoi,
khdi lwong kho, chi s6 sinh trwédng va ham lwgng Rb1.

pé khao sat cac yéu t6 cla diéu kién nudi céy, callus (30 ngay tudi) dwoc cay chuyen vao binh tam giac v&i cac
c& mau ban diu khac nhau (2, 3, va 4 g té& bao) va tbc do lac khac nhau (100, 120 va 150 vong/phut) Mau dwoc
thu vao thoi gian dat sinh trwéng va tich Iy Rb1 cwe dai, cac chi tiéu dwoc danh gia nhw & thi nghiém thoi gian
nubi cay.

Sinh khéi t& bao duoc thu sau méi 2 ngay nuoi chy dé xac dinh khéi lwong twoi va khéi lwong kho. Té bao dwoc
loc va rira sach moi truo’ng v6i nwdc cét béng hé thong loc chén khong, can dé xac dinh trong Iwo’ng twoi. Té
bao sau dé duwoc say & 50°C dén trong lwong khong ddi, can dé xac dinh trong lwong kho. Chi sé sinh trwéng
(GI growth index) clia té bao dwoc xac dinh béi cong thire: GI = FWi#/Fwi, trong d6 FWfva FWila khéi lvong tuoi
cla té bao tai thdi diém danh gia va thoi diém bat dau nudi ciy (Nhan, Loc, 2018).

Xac dinh ham lwong saponin Rb1

Té bao céy Gido célam (5g kho) dwoc chiét trong 50 mL methanol 80% c6 st dung siéu am, th&i gian 1,5 gio
sau d6 dé bay hoi dén kho. Tiéu thé dwoc can va tai hoa tan trong methanol dén ndng do khoang 5 mg/mL loc
qua mang loc 0,22 pm sau d6 bao quan & 4°C cho céac thi nghiém tiép theo (Wu et al., 2014). Phan tich HPLC
duwoc st dung dé& dinh lwong cac_thanh phan trong dich chiét. HPLC dugc thwc hién trén cot C18 (4,6 mm x
250 mm x 5 mm). Pha dong bao gdm nwéc va acetonitrile (34%) trong thoi gian dén 70 phut, nhiét 6 chay 30°C,
tbc d6 dong 0,8 mL/phat, thé tich chay 20 pL. Tin hiéu dwoc thu nhan bang dau do & bwédc séng 203 nm (Liu et
al., 2008). Chat chuan dwoc st dung trong phan tich HPLC la glnsen03|de Rb1 (Sigma), ham lwgng Rb1 dwoc
xac dinh dwa trén dién tich clia peak c6 thoi gian lwu tring véi peak chuén.

Xtr ly s6 liéu
Céc thi nghiém dwoc bd tri 3 Ian lap lai. Két qua thi nghiém dwoc tinh trung binh va phan tich ANOVA véi
Duncan’s test (p < 0,05) béng phan mém SPSS 19.0.

KET QUA VA THAO LUAN

Anh hwéng théi gian nudi cdy 1én sy sinh trwéng va tich liy Rb1 trong té bao Gido cé lam nudi ciy
huyen phu

Két qua nghién clru anh huéng cla thoi gian nudi céy Ién sinh trudng cla té bao h,uyén phl cay Giao cb lam
dwoc trinh bay & bang 1 va hinh 1. Qua két quéa thu dwoc & bang 1 cho thay sinh khdi té bao tang lién tuc tr 10
ngay dén 20 ngay nudi cay, sinh khéi cao nhét dat 5,37 g twoi/binh, tuo’ng ng voi 0,29 g kho/binh véi chi s6
sinh trwdng la 1,79 sau 20 ngay nudi cay (Hlnh 1). Sau khi dat dinh, cay sinh khoi t& bao giam lién tuc, dén ngay
thir 24 chi thu dwo’c 4,47 g twoi, 0,18 g khd v6i chi sb sinh trwéng 1a 1,49.

Két qua phan tich HPLC saponin tong sb cho thay c6 tébng cong 17 peak xuét hién, cé thdi gian lwu tir 1,959 dén
11,600 phat (Hinh 2). Trong d6, c6 1 peak c6 thoi glan Iwu 1a 6,743 phut, twcrng duong voi thoi gian lwu cha peak
chuan Rb1 la 6,852 phut, day chinh la Rb1. Két qua the hién & hinh 2 ciing cho thdy Rb1 chi chiém mot ty 1& rat
nhd so v&i cac hop chéat khac chiva trong té bao Gido cb lam (cé thei gian lwu nhd hon 6 phut).

So voi sinh tredng cua t‘e bao, s tich IGy Rb1 trong té bao Giao cb lam dat cyc dai som hon. Kha nang tich Ity
Rb1 trong té bao tang dan tr ngay th&r 10 dén ngay th&r 18, dién tich peak dat cao nhat la 51,312 mAU? (Hinh 2)
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sau do giam manh tir ngay thir 20 dén ngay thtr 24. Nhuw vy, c6 thé thay nudi cdy huyén ph té bao Gido cb lam
trén mai trwdng ¢ bd sung 3% sucrose, 2,0 mg/L KIN va 0,5 mg/L IBA v&i c& mau ban dau la 3 g va toc do lac la
120 vong/phut thu dwgc ham lwong Rb1 cao nhat sau 18 ngay nudi cay.

Bang 1. Anh hwéng cua thoi gian nuéi cay lén sw sinh trwéng va tich liy Rb1
cla té bao Giao c6 lam nudi cay huyén phu

Théi gian nudi cay(ngay) Fw (g/binh) Dw (g/binh) G Rb1 (mAU?)
10 3,48" 0,17¢ 1,16 19.529
12 3,829 0,181 1,32 21.376
14 4,241 0,19 1,41 25.423
16 4,66¢ 0,22¢ 1,55 35.342
18 4,93° 0,24° 1,64 51.312
20 5,37° 0,29° 1,79 32.509
22 5,17b 0,23° 1,72 26.527
24 4,47° 0,18 1,49 25.418

Céc chir céi khac nhau trong cung mét cot chi sy sai khéc ¢o y nghia théng ké & p < 0,05 (Duncan’s test).Fy: khéi luong tuoi
(9); Dw: khoi lgng khé (g); Gi: chi s6 sinh truedng; Sp: dién tich peak.

~ Hinh 1. T§ bao Giao cb lam trén moi trweong MS c6 2,0 mg/L KIN va 0,5 mg/L IBA sau 20 ngay nubi cay. .
A. Té bao Gido c6 lam trong binh tam giac, B. Sinh khéi twoi caa té bao Gido c6 lam, C. Sinh khoi khé cua té bao Gido cé lam
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A. mau chuén Rb1, B. té€ bao huyén phu Gido cé lam sau 18 ngay nudi cay.
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Anh hwéng cia c& mau nudi cdy Ién sw sinh trwéng va tich lily Rb1 cta té bao Giao cé lam nudi cay
huyén phu

Té bao voi cac c& mau ban dau khac nhau (2-4 g té bao) dwgc nudi cdy trén moéi truong 1ng c6 thanh phan
giong nhu mdi trwdng sinh trwdng tot nhat cda callus. Sy sinh truwdng cla té bao huyen phu sau 18-20 ngay nudi
cay duwoc trinh bay & bang 2.

Két qua dworc trinh bay & bang 2 cho thay, v&i c& mau 2 va 3 g, sinh khéi té bao & ngay thir 20 cao hon ngay thi
18, trong khi v&i c& méau 4 g cho két quéa nguwoc lai, sinh khéi té bao bat dau gidm sau ngay th& 18. Nhw vay, sinh
khéi té bao Gido cb lam dat gia tri cwc dai roi vao khoang 18-20 ngay nudi cay, trong dé dat cao nhat véi c& mau
nudi cdy ban dau la 3 g. V&i c& mau nubi cly l1a 2 g, tuy co6 chi sé sinh trwéng cao nhwng chét lweng dich huyén
phu t& bao c6 chét lwgng khong cao, té bao bi két khdi va it ddng nhat so véi khi siv dung 3 g té bao (dich huyén
phu t& bao c6 mau vang dam va déng nhat).

Bang 2. Anh hwéng clia ¢& mau nudi cay Ién s sinh trwdng cha té bao nudi ciy huyén phu

2 g té bao 3 g té bao 4 g té bao
Te Fw Dw Rb1 (mAU?) Fw Dw Rb1 (mAU?) Fw Dw Rb1
(mAU?)
18 3,12 0,16 38.163 4,93 0,24 51.312 5,34 0,28 40.403
20 3,39 0,23 37.859 5,37 0,29 32.509 4,66 0,21 26.514

Céc chi¥ céi khéc nhau trong cing mot cét chi sw sai khac cé y nghia théng ké & p < 0,05 (Duncan’s test). TG: thoi gian nuéi cdy
(ngay); Fw: khéi lugng tuoi (g); Dw: khéi luong khé (g).

Nhin chung, viéc xac dinh ¢c& mau nubi cy ban dau la rat can thiét cho qua trinh sinh trwéng cla té bao trong
nudi cay huy&n phu. Khi mat do t& bao trong binh nudi cdy qua cao hodc qua thap déu lam cho sinh trudng cua
té bao kém di (Nakagawa et al., 1984). Anh hwéng ctia c& mau nudi cdy ban dau 1&n sinh trwdng cla té bao nuoi
cay huyen phu d& dwoc khao sat trén nhidu Ioal thwe vat khac nhau. Gou va Zhang (2005), khi nghién ctru nudi
cly huyén phu té bao cay gung nhan thay, néu Iucyng mau ban dau thap hon 0,5% (w/v) té bao sinh trwéng
cham, trong khi v&i lwgng mau cao hon 2,0% (w/v) t& bao sé sinh trwéng nhanh (Guo, Zhang, 2005).

Péi v&i ham lvgng Rb1, két qua phan tich cho thay & tat ca cac cong thirc, sy tich Itly Rb1 trong té bao & thoi
diém 18 ngay d&u cao hon thdi didm 20 ngay, trong d6 & c¢& mau 2 g sw chénh léch khong dang ké (38.163 so
véi 37.859 mAU2), trong khi véi c& mau 3 va 4, ham lwong Rb1 & thoi diém 18 ngay cao gép khoang 1,5 1an so
v6i thoi diém 20 ngay.

T két qua khao sat anh hwéng ctia c& mau Ién sinh trwdng cla t& bao Gido ¢ lam cho thay, t& bao Gido cb lam
sinh trwdng tbt véi c& mau nudi cdy ban dau la 3 g trong binh tam giac thé tich 250 ml, chira 50 ml méi trwéng va
sau 18 ngay ham lwong Rb1 sé dat cuc dai. Trong cac nghién ciru tiép theo ching t6i st dung c& mau nudi cay
la 3 g va thu hoach sinh khéi sau 18 ngay nudi ciy dé khao sat anh huéng cac didu kién nudi ciy khac Ién sinh
trwéng va tich Iy Rb1 cla t& bao Gido cb lam.

Anh hwéng cua téc dd lac 1én sw sinh trwdng va tich lily Rb1 cua té bao Giao cd lam nubi cay huyén phu

Téc d6 1ac la mét trong nhirng théng sb quan trong clia qua trinh nudi ciy huyén phu té bao, lién quan dén qua
trinh trao déi chat cha t& bao. Thong thudng, téc dd 1ac 120 vong/phit cho hiéu qua tét nhat dbi véi da sb cac
trwdng hop (Nhan, Loc, 2018; Ramirez-Mosqueda, Iglesias-Andreu, 2017). Sau khi khao sat th&i gian sinh
trwdng va c& mau nudi ciy & cac thi nghiém trwéc, chung téi nhan thay 3 g t& bao Ia phu hop, t& bao thu vao
ngay th 18 ctia qua trinh nudi cdy sé thu dworc ham lwong Rb1 cao nhat. O thi nghiém nay, cac téc do lac khac
nhau (100 - 150 vong/phit) sé& dwoc s dung trong qua trinh nudi cdy, két qua sinh trwdng cla té bao sau 18
ngay nudi cdy dugc trinh bay & bang 3. Trong thi nghiém cta chung t6i, tbc d6 I&c 120 vong/phit van cho két
qua tét nhéat, cac tdc d6 14c cao hon hay th&p hon d&u khong cho két qua tét bang.

Bang 3. Anh hwéng ctia téc do lic 1én sw sinh treéng chia té bao nudi ciy huyén phu

Téc do lac (vong/phut) Fw Dw Rb1 (mAU?)
100 3,46° 0,16° 43.014
120 4,932 0,242 51.312
150 4,50° 0,17° 34.385

Cac chir cai khac nhau trong cang mét cét chi sw sai khac ¢6 y nghia théng ké & p < 0,05 (Duncan’s test).Fy: khéi luong tuoi
(9); Dw: khéi luong kho (g).
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KET LUAN

Mai trwrng MS ¢6 bd sung 3% sucrose, 2,0 mg/L KIN va 0,5 mg/L IBA v&i ¢c& mau nudi cay ban dau 3 g callus,
tbc do l&c 120 vong/phut 1a thich hop nhét cho sinh trwéng cla té bao Gido cb lam nubi cdy huy&n phu; sinh khéi
t& bao cao nhét sau 20 ngay nudi cay la 5,37 g twoi (0,29 g khd), gp 1,79 1an so véi sinh khéi té bao dwa vao
ban d4u. Sau 18 ngay nuéi cy, ham lwong Rb1 tich Iily cao nhét, dat dién tich peak la 51.312 mAU2.

Loi cam on: Cong trinh dwoc thwe hién bang kinh phi ciia dé tai cdp Bé Gido duc va Pdo tao nam 2019 - 2021, md sé
B2019-DHH-562-09.
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AFFECT OF CULTURE CONDITIONS ON GROWTH AND ACCUMULATION
OF SAPONIN RB1 IN Gynostemma pentaphyllum (Thunb.) Makino
SUSPENSION CELLS

Tran Thi Ngoc Anh'2, Pham Thi Diem Thi', Tran Thuy Lan’, Tran Quoc Dung?,
Nguyen Quang Hoang Vu', Truong Thi Bich Phuong?, Hoang Tan Quang™

! Institute of Biotechnology, Hue University
2 University of Sciences, Hue University
3 University of Education, Hue University

SUMMARY

In Vietnam, jaogulan (Gynostemma pentaphyllum (Thunb.) Makino) is distributed mainly in some mountainous
provinces such as Lao Cai, Ha Giang, Cao Bang, Lang Son, Quang Ninh and Hoa Binh. This is a medicinal plant
belong to Curcubitace family, containing a number of compounds such as saponins, flavonoids, polysaccharides,
vitamins and amino acids that beneficial to health. In traditional medicine, jaogulan is used as a medicinal plant
to treatment diseases such as high blood pressure, chronic bronchitis, chronic stomach pain. In this study, in vitro
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jaogulan cells were used as materials to study the effect of culture conditions on the growth and accumulation of
Rb1 in the suspension cells. Suspension cells were cultured on basic MS medium supplemented with 3.0%
sucrose, 2.0 mg/L KIN and 0.5 mg/L IBA with different initial inoculum sizes (2-4 g) and shaking speed (100 -
150 rpm) for 10 - 24 days of culture. The results of the study showed that the inoculum size was 3 g of callus and
the shaking speed of 120 rpm was obtained. The highest cell biomass reached 5.37 g of fresh weight, 0.29 g of
dry weight and the growth index was 1.79 after 20 days of culture. The Rbl accumulation is highest after 18
days of culture, with a peak area of 51,312 mAU?.

Keywords: Gynostemma pentaphyllum, saponin Rb1, suspension cells, shaking speed.
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